Cerebral ammonia metabolism in patients with severe liver disease and minimal hepatic encephalopathy.
Cerebral ammonia metabolism was studied in five control subjects and five patients with severe liver disease exhibiting minimal hepatic encephalopathy. The arterial ammonia concentration in the control subjects was 30 +/- 7 mumol/L (mean +/- SD) and 55 +/- 13 mumol/L in the patients (p less than 0.01). In the normal subjects, the whole-brain values for cerebral blood flow, cerebral metabolic rate for ammonia, and the permeability-surface area product for ammonia were 0.58 +/- 0.12 ml g-1 min-1 0.35 +/- 0.15 mumol 100 g-1 min-1, and 0.13 +/- 0.03 ml g-1 min-1, respectively. In the patients, the respective values were 0.46 +/- 0.16 ml g-1 min-1 (not different from control), 0.91 +/- 0.36 mumol 100 g-1 min-1 (p less than 0.025), and 0.22 +/- 0.07 ml g-1 min-1 (p less than 0.05). The increased permeability-surface area product of the blood-brain barrier permits ammonia to diffuse across the blood-brain barrier into the brain more freely than normal. This may cause ammonia-induced encephalopathy even though arterial ammonia levels are normal or near normal and explain the emergence of toxin hypersensitivity as liver disease progresses. Greater emphasis on early detection of encephalopathy and aggressive treatment of minimal hyperammonemia may retard the development of ammonia-induced complications of severe liver disease.